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INTRODUCTIOR
The Gorge was selected to obtain information on thepecology of
the birds of a hemlock forest. The head of the Gorge is one of the few areas
in the near vicinity with a concentration of meture hemlock. The area was
then enlarged to include a small étand of cedar-and balsam for the compar-
ison of coniferous conditions. The intervining remﬁins of = beaver pohd wctc

' ;1nc1uded to record edge birds and to make a record.that caﬁ%be compared with

later sudcessional stages.

The Gorge is located in Sec. 53, Munro Twp. (T.A 57 N., R. 3 W.),
Cheboygen County, Michigan, in the University of Michigan Biologicel Station
Forest. The field work was done om thirteen days from June 28, 1946, to
Ahéé;t 7, 1946. Aﬁrail was made through the aree and plotted on & map. I
did not follow the trail but used the markers to plot the birds. In the
cedar-balsam area the treil was along yhe east side; I would walk westward
from & makker to Carp Creek and'return at a slight angle to come out near the
next marker. I interpolated my results from this location and pepeated.the
procedure. ﬁirds were plotted on these maps for seven days ofifield obser-
vations, all in July. Records for any one species were compiled and territers
orjes were plotted. The populations were determined from the numbers of
territories.

The study was conducted under the direction of Dr. S. Charles
Kendeigh to whom acknoﬁledgemént is made. I also wish to acknowlédge the

reciprocal aild of James D. Watson in messuring trails and counting trees.




The Gorge
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HABITAT
- The surface outlet of Douglas Lake is Maple River which drains into
Burt Lake by s rather devious route. In this flow there is & .drop of oveft}li
100 feet (more than the depth of Douglas Lake). Since the soil is prédominégA
ently sandy, yﬁch of the dreinage goes by =z more direct route, by seepage

from thaesule#}led Big Springs in the heads of the Gorge. These springs"

& j:}f?\

form stfeqilet' which join to form Carp Creek which flows sobthward for

about one mile through Beese'; Bog and emptying into Burt Leke. The sap-
ping action has formed the Gorge and présumably will sometime move back
into .Douglas BaRe and eventually draining it (Scott 1921). The valley of
the Borge (about 70 feet deep) Begins to widen soutk of the springs at
the headpecoming wider just north of the Hogback Road by additional springs
aﬁd becoming merely a stream bed towards its mouth.. The stream af its
sourde is fairly swift, clear, and cool, (Gates and Wollett 1926).

The soil types are shown on the soil survey map for Cheboygan
County (Foster, et al, 1939). The uplend territory surrounding the Gorge
and the Big Springs area in the Gorge are shovn &s Roseland Sand. This is
only covered by a thin accumulation of forest litter, znd originally support-
ed a forest cover of red pine, white pine, and somé oak which hes mostly been
removed with & nes forest cover of aspen , oak, red meple, and other trees -
with remment seed pines and their progeny. This is probebly a quite reasona
able description of conditions of the erea on the upper rim of the Gorge,
but conditions eround the springs are cuite different. The backward move-
ing springs have eroded the sand in its course (it does not hit bed rock).
It is reasonable to assume that a certain amount of the surface layers of
soil have moved down into the valley causing a mixing of the soil. This
upland soil is quite dry but with the conditions of active springs and mix-

ture of soils there will be different type of vegétation with a repid




growth rate. This has caused an increase in the amount of organic matérial

in the soil which has resulted in a soil type different from that shown on

the above nentioned mapf and a corresponding difference in the vegktation.
The soil of most of the alder-dead tree area and the cedar-balsam

area is shown as Greenwood Peat. This type is & iﬁt'ofﬂspongy, course,

fibrous organic matter, often on wet sandy flats.r In this area the runoff

is mostly bel seepage rather than by a system of;s"‘eanlets as was founé in 1
4 |

the hemlock area.

The area studied cen be divided according to three vegktation

types. The upper area containing most of the spféags is predominently

hemlock forest. The area immediately below this is the result of flooding

due to beaver and consists of dead trees and the recent alder. An area of .

cedar and balsam occurs just downstreﬁm. The area studied consists of the %
whole hemlock erea (12,6 acres), the central portion of the old beaver pond
(5.8 acres), and the adjacent cedar-balsam area on the éast side of the st:em
stream (4.2 acres). |

The Gorge suffered from the depredation of severe lumbering and
subsequent fires in tke last century. Since reforestation is reasonsably
rapid in wet areas, the Gorge is now well supplied with good sized trees.
In the middle 1930s the beaver which had for 10 years lived on the lower
course of Carp Creek bsgan to move upstream ané buila dams which caused
flooding leading to the death of many trees. To prevent further aestruction
of the Gorge as a scenic spot the beaver vere destroyed. The drainage of
the pond has allowed-a new plant community to arise.

The hemlock area consists of 12.6 scres of tellfrees, predominent-

1y hemlock (Tsuge censdznsis) with various amounts of beech (Fagus grandi-

folia), yellow birch (Betula lutea), sugar and red maple (Acer saccarum and

A. rubrum), and white cedar (Thujs occidentalis). The larger trees, those

which formed the cenopy of the forest (35 or 40 feet high up to 80 feet),




Trembling Aspen

Table 1. Tree counts in the hemlock area. (5 areas, each 2 by 50 meters).

Species

Size groups; diameter in centimeters
0-5 510  10-15 _ 15-20  20-

Hemlock
White Cedar
Beech .

Mountain Maple

Red Maple
Black Ash
Basswood
Yellow Birch
_White Pine

Red Oak
Sugar Maple
White Birch.
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Table 2. Tree counts in the cedar-balsam area. (2 areas, each 2 by

50 meters).

- Size groups; diemeter in centimeters
Species 0-5 5-10 10-15 15-20 20- Total
White Cedar 30 23 12 2 1 68
Balsam Fir 25 20 1 46
Yellow Birch 5 1 1 1 8
Alder 5 1l 6
Black Ash 1 2 "3
Hemlock 1 1
Red Maple 1 1
Fhite Birch 1 _1
' 134




are almost excluskvely hemlock, are rather uniform in size, about 10 inches
in diameter which would be from 40 to 70 years old (estimate from ring counts
on old stumps). The larger deciduous trees tend to be grouped in favorable
‘areas among the hemlock, Ground vegétetion was scaﬂired and consisted most-
1y of seedlings and a few shrubs; dead needles and deciduous leaves cover
the forest floor. There is an edge on the slope with the upland aspen comm-
unity;gﬁere'tiérlarﬁe aspen replace smaller hemlocks, and ground cover bee

comes denser; here are a few scattered red .and white pine (Pinus fesinosk

and P. Strobus) and some red oak (Quercus rubra).
The alder-dead tree area has developed from draining tﬁe—beaver
the beaver ﬁond after the beaverywere removei#. The area is now covered by

thick growth of grasses and herbaceous plants; the most impcrtant woody

plant is thé alder (Ulnus incana) which occurs in dense thickets over much

of the area especially on the slightly higher soil.

The 8.2 acres of thg cedar-balsam area are fairly uniform in
ph&sio§é9my. The primicple trees are white cedar and balsam fir (Abies
belsemea) with some spruce (Picea) and scettered birches (Betula), Black

ash (Fraxinus nigra), and elder. The trees are of all sizes forming & dense

habitat that makes very difficult walking. Leaved branches range from

near the ground to 50 or 60 feet high. The charecter of the forest is
therefor cuite different from that of the hemlock forest. The density of
vrenches in the cedar-bélsam type is much greatzsr since the range of branches
is greater while the shortness of the individuel brenches is more than maae
up by thé‘number of trees. Although the brsnches are horizontsl from the
main trunk (which tends to separste the trees), these branches are long =nd
the density of the leaves is gfeatest at the tips (also the numcer of crotch-
es).. Ground plants are in general too scarce to be important. There zre
three openings in the forest of about a tenth of an acre apefce where grass-

sukut?
es, and if wet, sedges, and occassionelly’grow.
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POPULATION .

The breeding bird population of the éorge is shown in the follow-
ing table. The number of pairsti;'m filugber whose territories were at i ;
least partislly within the sres. Under edge the abbreviation & stands for 5
territories only partly included in the area with the remainder in similar
ha‘m.tat and ha for territories only partly included in the area with the

’remainder ina different habitat.. '.l'hs dgnéity is the mmber ot pairs per

100 acres calculated from the number of territories and pa.rts of territor-r'
ies. The territories are shown in figures 2 through 9. The population of

each area is diseussed following the annotated list. .

Table 3. Bird populations in selecbed areas of the Gorge.

' Hemlock Alder-dead tree Cedar-balsam

Species Pairs Fdge Density| Pairs Edge Density| Pairs Bdge Density
Woodcock : 1 a 13.9
Flicker ) 1 ha 9.3 1 ha 11.9
Crested Flyca'r 1 18.5
Wood Pewee 1 ha 3.9 , _
Blue Jay 1 ha 2.0 1 a 9.3 1l ha 6.9
Chickadee 1 7.8 2m a&ha 23.8
Robin 1 ha 5.9 1 a 17.8
Bermit Thrush 1l ha 2.0
Cedar Wexwing 1 18.5
Red-eyed Vireo 3 ha 11.7
Black & Thite W 2 ha 3.9 2 ha 27.8
Nashville Warbl 1l 25.8
Blk-tht Green W 2 15.7 :
Ovenbird 4 ha 15.7 1 ha 11.9
Yellow-throat 2 37.0
Purple Finch ' 1l 2.8
Song Sparrow 2 37.0

16 68.6 11 171.3 8 ~118.9




Territories of Birds in the Hemlock Area
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Territories of Birds in the Alder-Desa Tree Ares
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Territories of Birds in. the Cedar-Balsam Area
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ANNOTATED LIST _
The following eighteen species were regarded as regular breeding
birds. -7 , |
A Woodcock pair usea the alder-dead tree area; one bir@ or the
pair was alﬁayé flushed from met soil among dénse elder growth.

The Flickerélisted under the alder-dead tree and cedar-balsam

areas wepeone pair ihose territony was on. the edge of tha t:o areas.

The Crested Flycatchers nested in a dead tree stdb, about 20 feet
above the water (found July-s). 'The ;equirements fo: this pair was an
eieiatbd&cavitj forrérnégt site which was providéd in this area without the
benefit of living trees.

| A Wood Pewee seng regularly from the hemlock aspen edge.

The Blue'ng is too. wide ranging to accurately dstermine its
population on a limited area late in the season; it wasrnot found in the
denser evergreen.

The number of .pairs of Black—capped Chickadee are only épproxim,
ations since post-nesting movement had probybly begun by early July.

The Robin occured in the two wooded habitats.

A singing Hermit Thrush was heard from the hemlock espen edge
on the slope in the ravine at the northeast edd of the Bemlock area; the
territory couid not be accuretely mapped since the bird wés he:rd at e
distence but from both directions.

One pair of Cedar Waxwings used the alder-dead tree area; they
pessibly hested in some of the tz11 elder or some of the liéing"trees nesr
the edge.

The Red-eyed Vireo occured only along the hemlock aspen edge.

Two pairs of Black and White Varblers had territory along ¥he



ares.

-l
hemlock alder-dead tree edge.
The two pairs of Black-throated Green Warblers occuﬁ%d entirely
within the hemlock area. ‘
| :The Ovenbifds occured along the hemlock-aspen edge and the cedar-
balsam-aspen edge.
The Yellow-throats occuﬁ?d among lowland grasses and sedges

in the aldérfﬁead tree area.

B

The Cowbird was found at various times in all three are;s
The Purple Finch territory was entirely within the ceder-balsem
The Song Sparrows were found in the algen-dead tree area and
in an opening just south of the study areas. |
. Additionel species used or flew over the area.

The Great Blue Heron is & post-nesting visitant (one record).

Che Sharp-shinned Hawk was seen being ghased over the area by a
Kingbird.

The Solitery Sandpiper is a post-nesting migrant visitant (one
record).

The Nighthewk was seen feeding or flying over the area slmest
daily; one was seen perched on a dead tree in the alder-dead tree area.

The Ruby-throated Hummingbirqis a post-nesting visitant (one
record).

The Hairy Woodpecker was seen only on preliminary surveys; sus-
pectea of having nested in the alder-dead tree aresa.
A Kingbird was seen chasing a Sharp-shiﬁned Eawk over the area.
A Phoebe was once recorded in the alder-deaa tree area.

An adult least Flycatcher was seen with food inaaspensijust above

the hemlock area on June 28; it was not seen again.




 cedar-balsam area on July 9- it was not recoraed ag; !
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A Purple Martin was once seen flying over the area.

A Winter FWren had a tefritory immediately downstream from the
study area, but it was found in the henlock—éldar—dead tree edge twice after
the nesting season. - :

A Golden-crowned Kinglet was headﬂdslnglng at the very south end
of the Bedar-balsam area on July 8; it was not recorded again.

A male Myrtle ﬁarbler ©as singing at the vexy southeast end of the

Many Goldfinches flew over and fed especially in the alder-dead
iree area, but therg was no evidence of nesting here. ‘

Red-eyed Towhee&songs were hé;rd from a distance-on‘two days; the
voices were thought to originate at widely separated spots on the hemlock-
alder-dead tree eidge. | |

DISCUSSION

The total population of the alder-dead tree area is of interest
in comperison with fhttrefsttdibsmrqlloniné succession in the plant commun-
ity. The population of the cedar-balsem areafs uéeful in comparison with
that of the hemlock area, both under Gorge conditions (see beloe), but with
an area of only 5.2 acres it cean not be compared with a large cuuar-balsam
arez such ag Reese's Bog.

| The population of the 12.6 acres of hemlock was the interesting f
feature. It seems almost impossible that such an area woulc cnly have a
population density of 68.6 pairs per 100 acres. An explenation is desire-
able. One possible factor is the coverage. All counts were made during
July which would tend to lower the total. The method of plotting had a
lirit to its accuracy. These factors slone do not explain the results nore

do they explain the lack of song in the aiea even in the'eafly morning.
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The explanstion must be do to soﬁe conditionsor conditions of the
habitat; apparently many avian niche reguirements are not satisfied. Gorge .
conditions result in & decreased vi;ability laterally, available running
water, lower temperatures (largely a resulg of the running water and much
shade), a shorter period of dajlight and a longer period of twilight, and a

difference in the vegttation which is the sesult of these and other physicd

factors. Hickey (194?; P- 192) lists five breeding bird cen es from

‘Canyons, Creek Bottoms, Etc.) four of which range from 26.8 to 45 sdulte
per 10 acres (154-2257péirs/100 acres). The other census had a population
of 10.6 adults per 10 acres (53 pairs § 100 acres) and was of a New Mexico
canyon, 90 acres of 'aspene, virgin conifers, oaks; at elevation of 8000
feet!, The stated conditions might explain the results for this last censwss
but the results of the other censuses would indicate that gorge conditions
ere not unfavorable for birds.

The remaining imporfant consideration is that of vegitation. This
was described earlier and a discussion of the comparative physiogneamy of tke
hemlock and cedar-balsam communities was included. Lack of undergrowth and
lack of volume of arboreal hsbitat would tend to lower the density of birds .
The cheracteristics of the hemlock trees are the major fectors in the dens-
ity of the birds in the area. In the region of northern lower Michigan, the
hemlock is gencsrally known &s & member of & beech—maple climax forest, its
ebund-nce verying with the smount of moisture (within limits; in lowl=nd
areas it is often on the somewhat drier soil). In ccncentrations d?hemlockv
where the increase of organic materiasl will eventually bring in the deciducsp
species to lower the acundence of hemlock. Onder specisl concitions the

area will not change, &s in the Gorge du= th the continuous supply of water

by the springs.
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The physiognamy of a forest is a primary factor tontiéliing.thee
eBundedse of birds. The physiognamy of a forest is determined by its parts,
their structure and density (absolute and relative). The parts of a forest
are the plants - trees, shrubs, and herbackous growth. The trees are the
most important parts efid with which this discussion is primarily concerned.
The physical charecteristics of a tree ate those of the species, vayying

with age'and environment. 'Iype of leaves and tgr;fof bganching are species

cﬁarecteristics raﬁher ﬁﬁdffected by eage. On the othef hand, bheight, actual-

volume, effective volume (concerning birds), amount of forest flooe space
consumed, number of branches and leaves, and similar charecteristics are
principally determined by the age of the trse. In general these dimensional
charecteristics ineresse: with dagégprbiabedach at a different rate. - The

for one species
species differ in the relative rates for two factor&/;; compared to the
relati;e rates for the same two factors of another species. A simple
example might be the relation of the rate of growth in width and height in
a cedar or balsam as compared to the relation in hemlock. Since all factors
are operating at once, the result is a complex of differences.

With the'material of the above paragraph in mind, we can compare
our cedar-balsam forest with out hemlock forest, The cédar and tdlsam trees
are somewhat similar in their growth form, but there is a definite difference
in their leaf form (this could invdlve a discussion of its own &né will not
be treated here). Both of these trees tend to grow tall and slim, the
growth rate laterally is quite slow compared to the growth rate in a verticel
direction. In the hemlock the goowth laterally compared to the increase in

'heighx is larger than in the other two species (8o fewer hemlocks per unit
area, The hemlocks also tend to lose the lower branches with an increase

in height decreasing the proportion of branched trunk to the totel height.
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These factors influence the amount of space on the forest floor
consumed bj the tree and tﬁe actual and effective volune%of the tree. Here
the factor of density and occurance of.leaved branches is iméortant. In the
hemlock, compared to the cedar or balsa:ythis-#olume ig'deépeased by the
spacing of the branghes andgincreased by the length of therleavedrportion
of the branches.” In a unit area of forest the effective volume of large
henlock trees is smaller them the effective volume in simarly ‘sized cedar
or balsam. : i i% :

As & member §f the beech-maple climax forest, the heﬁl&gk provides
niches for biras that would not occur in a pure diciduous forest. If the
percentage of hemlock in a forest is increased, there will be an increase in
the number of coniferous forest birds particularly those that need not feed
+ in coniferous trees. When there are enough trees so that nestf sites can
be provided for the maximum number of pairs spaced by the territorial system
$he total numbers of pairs will begin to diminish due to the further loss

of deciduous forest birds, reaching a minimum when the stand is nearly pure

large hemlock. <oTA - _
=-————-— !~~
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The lack of groumd cover, the purity and size of the stand of
bemlock (withiits charecteristic physiognamy), and &pe possibility of a low
in the yemr to year variétion are the factors accounting for the low déﬁ-

~

sity in this hemlock forest.
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SUMMARY i - ».
Areas of the Gorge were selected for an ecological study of the
bird population. :

Factors and hiatory of phisical conditions :I.n the Gorge are 7
given. The area sbudied is divided into three paerts: a hemlock area, an

adder-dead-tree area, and a cedar-balsan a.rea.

The popnlatiog ef each area 13, ented on t-able (#5).

A 1ist of t.he ‘birds is given w:l.th additional relevant data.
The densityrof the poptﬂ.ation in the henlockrarea s anglyzed.
and an hypothysis based on the physiogmamy fpf the foreét is Vpresented.
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